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Part of the Essential Engineering Calculations
Series, this book presents step-by-step solutions of
the basic principles of mass transfer operations,
including sample problems and solutions and their
applications, such as distillation, absorption, and
stripping. Presenting the subject from a strictly
pragmatic point of view, providing both the principles
of mass transfer operations and their applications,
with clear instructions on how to carry out the basic
calculations needed, the book also covers topics
useful for readers taking their professional exams.
Since publication of the first edition of Fuel Cell
Systems Explained, three compelling drivers have
supported the continuing development of fuel cell
technology. These are: the need to maintain energy
security in an energy-hungry world, the desire to
move towards zero-emission vehicles and power
plants, and the mitigation of climate change by
lowering of CO2 emissions. New fuel cell materials,
enhanced stack performance and increased lifetimes
are leading to the emergence of the first truly
commercial systems in applications that range from
fork-lift trucks to power sources for mobile phone
towers. Leading vehicle manufacturers have
embraced the use of electric drive-trains and now
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see hydrogen fuel cells complementing advanced
battery technology in zero-emission vehicles. After
many decades of laboratory development, a global
but fragile fuel cell industry is bringing the first
commercial products to market. This thoroughly
revised edition includes several new sections
devoted to, for example, fuel cell characterisation,
improved materials for low-temperature hydrogen
and liquid-fuelled systems, and real-world
technology implementation. Assuming no prior
knowledge of fuel cell technology, the third edition
comprehensively brings together all of the key topics
encompassed in this diverse field. Practitioners,
researchers and students in electrical, power,
chemical and automotive engineering will continue to
benefit from this essential guide to the principles,
design and implementation of fuel cell systems.
A comprehensive depository of all information
relating to the scientific and technological aspects of
Shale Gas and Alternative Energy Conveniently
arranged by energy type including Shale Gas, Wind,
Geothermal, Solar, and Hydropower Perfect firststop reference for any scientist, engineer, or student
looking for practical and applied energy information
Emphasizes practical applications of existing
technologies, from design and maintenance, to
operating and troubleshooting of energy systems
and equipment Features concise yet complete
entries, making it easy for users to find the required
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information quickly, without the need to search
through long articles
With the encroachment of the Internet into nearly all
aspects of work and life, it seems as though
information is everywhere. However, there is
information and then there is correct, appropriate,
and timely information. While we might love being
able to turn to Wikipedia® for encyclopedia-like
information or search Google® for the thousands of
links on a topic, engineers need the best information,
information that is evaluated, up-to-date, and
complete. Accurate, vetted information is necessary
when building new skyscrapers or developing new
prosthetics for returning military veterans While the
award-winning first edition of Using the Engineering
Literature used a roadmap analogy, we now need a
three-dimensional analysis reflecting the complex
and dynamic nature of research in the information
age. Using the Engineering Literature, Second
Edition provides a guide to the wide range of
resources available in all fields of engineering. This
second edition has been thoroughly revised and
features new sections on nanotechnology as well as
green engineering. The information age has greatly
impacted the way engineers find information.
Engineers have an effect, directly and indirectly, on
almost all aspects of our lives, and it is vital that they
find the right information at the right time to create
better products and processes. Comprehensive and
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up to date, with expert chapter authors, this book fills
a gap in the literature, providing critical information in
a user-friendly format.
"This book provides the reader with a self-study, stepby-step guide to doing thermodynamic calculations
in Aspen Plus (Version 8.x). This is done by
providing actual screen shots of the Aspen Plus
interface to solve example problems of various
types, including vapor-liquid, liquid-liquid, vaporliquid-liquid and chemical reaction equilibria, and
simple applications to liquefaction, distillation and
liquid-liquid extraction"-Combustion Thermodynamics and Dynamics builds
on a foundation of thermal science, chemistry, and
applied mathematics that will be familiar to most
undergraduate aerospace, mechanical, and
chemical engineers to give a first-year graduate-level
exposition of the thermodynamics, physical
chemistry, and dynamics of advection-reactiondiffusion. Special effort is made to link notions of
time-independent classical thermodynamics with
time-dependent reactive fluid dynamics. In particular,
concepts of classical thermochemical equilibrium
and stability are discussed in the context of modern
nonlinear dynamical systems theory. The first half
focuses on time-dependent spatially homogeneous
reaction, while the second half considers effects of
spatially inhomogeneous advection and diffusion on
the reaction dynamics. Attention is focused on
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systems with realistic detailed chemical kinetics as
well as simplified kinetics. Many mathematical
details are presented, and several quantitative
examples given. Topics include foundations of
thermochemistry, reduced kinetics, reactive NavierStokes equations, reaction-diffusion systems,
laminar flame, oscillatory combustion, and
detonation.
This book, now in its second edition, continues to
provide a comprehensive introduction to the
principles of chemical engineering thermodynamics
and also introduces the student to the application of
principles to various practical areas. The book
emphasizes the role of the fundamental principles of
thermodynamics in the derivation of significant
relationships between the various thermodynamic
properties. The initial chapter provides an overview
of the basic concepts and processes, and discusses
the important units and dimensions involved. The
ensuing chapters, in a logical presentation,
thoroughly cover the first and second laws of
thermodynamics, the heat effects, the
thermodynamic properties and their relations,
refrigeration and liquefaction processes, and the
equilibria between phases and in chemical reactions.
The book is suitably illustrated with a large number
of visuals. In the second edition, new sections on
Quasi-Static Process and Entropy Change in
Reversible and Irreversible Processes are included.
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Besides, new Solved Model Question Paper and
several new Multiple Choice Questions are also
added that help develop the students’ ability and
confidence in the application of the underlying
concepts. Primarily intended for the undergraduate
students of chemical engineering and other related
engineering disciplines such as polymer, petroleum
and pharmaceutical engineering, the book will also
be useful for the postgraduate students of the
subject as well as professionals in the relevant fields.
?????????????????,???????????????????????????
The focus of Thermodynamic Concepts and
Applications is on traditional thermodynamics topics,
while structurally the book introduces the thermalfluid sciences. 2nd law topics are introduced
hierarchically in one chapter, important structure for
a beginner. The book is designed for the instructor to
select topics and combine them with material from
other chapters seamlessly. Pedagogical devices
include: learning objectives, chapter overviews and
summaries, historical perspectives, and numerous
examples, questions and problems and lavish
illustrations. Students are encouraged to use the
National Institute of Science and Technology (NIST)
online properties database.
Market_Desc: Engineers Special Features: ·
Provides a broader range of applications in emerging
technologies such as energy and the environment,
bioengineering, and horizons.· Emphasizes modeling
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to support engineering decision-making involving
thermodynamics concepts.· Develops problemsolving skills in three modes: conceptual, skill
building, and design.· Encourages critical thinking
and conceptual understanding with the help of
exercises and Skills Developed checklists.· Contains
Interactive Thermodynamics software that links
realistic images with their related engineering model.
About The Book: In the new sixth edition, readers
will learn how to solve thermodynamics problems
with the help of a structured methodology, examples
and challenging problems. The book's sound
problem-solving approach introduces them to
concepts, which are then applied to relevant
engineering-based situations. The material is
presented in an engaging that includes over 200
worked examples, over 1,700 end-of-chapter
problems, and numerous illustrations and graphs.
Natural phenomena consist of simultaneously
occurring transport processes and chemical
reactions. These processes may interact with each
other and lead to instabilities, fluctuations, and
evolutionary systems. This book explores the
unifying role of thermodynamics in natural
phenomena. Nonequilibrium Thermodynamics,
Second Edition analyzes the transport processes of
energy, mass, and momentum transfer processes,
as well as chemical reactions. It considers various
processes occurring simultaneously, and provides
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students with more realistic analysis and modeling
by accounting possible interactions between them.
This second edition updates and expands on the first
edition by focusing on the balance equations of
mass, momentum, energy, and entropy together with
the Gibbs equation for coupled processes of
physical, chemical, and biological systems. Every
chapter contains examples and practical problems to
be solved. This book will be effective in senior and
graduate education in chemical, mechanical,
systems, biomedical, tissue, biological, and
biological systems engineering, as well as physical,
biophysical, biological, chemical, and biochemical
sciences. Will help readers in understanding and
modelling some of the coupled and complex
systems, such as coupled transport and chemical
reaction cycles in biological systems Presents a
unified approach for interacting processes combines analysis of transport and rate processes
Introduces the theory of nonequilibrium
thermodynamics and its use in simultaneously
occurring transport processes and chemical
reactions of physical, chemical, and biological
systems A useful text for students taking advanced
thermodynamics courses
????????????
Thermodynamics Seventh Edition covers the basic principles
of thermodynamics while presenting a wealth of real-world
engineering examples so students get a feel for how
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thermodynamics is applied in engineering practice. This text
helps students develop an intuitive understanding of
thermodynamics by emphasizing the physics and physical
arguments. Cengel/Boles explore the various facets of
thermodynamics through careful explanations of concepts
and its use of numerous practical examples and figures,
having students develop necessary skills to bridge the gap
between knowledge and the confidence to properly apply
knowledge. The media package for this text is extensive,
giving users a large variety of supplemental resources to
choose from. A Student Resources DVD is packaged with
each new copy of the text and contains the popular
Engineering Equation Solver (EES) software. McGraw-Hill's
new Connect is available to students and instructors. Connect
is a powerful, web-based assignment management system
that makes creating and grading assignments easy for
instructors and learning convenient for students. It saves time
and makes learning for students accessible anytime,
anywhere. With Connect, instructors can easily manage
assignments, grading, progress, and students receive instant
feedback from assignments and practice problems.
An advanced, practical approach to the first and second laws
of thermodynamics Advanced Engineering Thermodynamics
bridges the gap between engineering applications and the
first and second laws of thermodynamics. Going beyond the
basic coverage offered by most textbooks, this authoritative
treatment delves into the advanced topics of energy and work
as they relate to various engineering fields. This practical
approach describes real-world applications of
thermodynamics concepts, including solar energy,
refrigeration, air conditioning, thermofluid design, chemical
design, constructal design, and more. This new fourth edition
has been updated and expanded to include current
developments in energy storage, distributed energy systems,
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entropy minimization, and industrial applications, linking new
technologies in sustainability to fundamental thermodynamics
concepts. Worked problems have been added to help
students follow the thought processes behind various
applications, and additional homework problems give them
the opportunity to gauge their knowledge. The growing
demand for sustainability and energy efficiency has shined a
spotlight on the real-world applications of thermodynamics.
This book helps future engineers make the fundamental
connections, and develop a clear understanding of this
complex subject. Delve deeper into the engineering
applications of thermodynamics Work problems directly
applicable to engineering fields Integrate thermodynamics
concepts into sustainability design and policy Understand the
thermodynamics of emerging energy technologies
Condensed introductory chapters allow students to quickly
review the fundamentals before diving right into practical
applications. Designed expressly for engineering students,
this book offers a clear, targeted treatment of
thermodynamics topics with detailed discussion and
authoritative guidance toward even the most complex
concepts. Advanced Engineering Thermodynamics is the
definitive modern treatment of energy and work for today's
newest engineers.
"Introduction to Chemical Engineering Thermodynamics, 6/e,"
presents comprehensive coverage of the subject of
thermodynamics from a chemical engineering viewpoint. The
text provides a thorough exposition of the principles of
thermodynamics and details their application to chemical
processes. The chapters are written in a clear, logically
organized manner, and contain an abundance of realistic
problems, examples, and illustrations to help students
understand complex concepts. New ideas, terms, and
symbols constantly challenge the readers to think and
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encourage them to apply this fundamental body of knowledge
to the solution of practical problems. The comprehensive
nature of this book makes it a useful reference both in
graduate courses and for professional practice. The sixth
edition continues to be an excellent tool for teaching the
subject of chemical engineering thermodynamics to
undergraduate students.
Polymer Thermodynamics: Blends, Copolymers and
Reversible Polymerization describes the thermodynamic
basis for miscibility as well as the mathematical models used
to predict the compositional window of miscibility and
construct temperature versus volume-fraction phase
diagrams. The book covers the binary interaction model, the
solubility parameter
Chemical engineers face the challenge of learning the difficult
concept and application of entropy and the 2nd Law of
Thermodynamics. By following a visual approach and offering
qualitative discussions of the role of molecular interactions,
Koretsky helps them understand and visualize
thermodynamics. Highlighted examples show how the
material is applied in the real world. Expanded coverage
includes biological content and examples, the Equation of
State approach for both liquid and vapor phases in VLE, and
the practical side of the 2nd Law. Engineers will then be able
to use this resource as the basis for more advanced
concepts.
In this newly revised 5th Edition of Chemical and Engineering
Thermodynamics, Sandler presents a modern, applied
approach to chemical thermodynamics and provides sufficient
detail to develop a solid understanding of the key principles in
the field. The text confronts current information on
environmental and safety issues and how chemical
engineering principles apply in biochemical engineering, biotechnology, polymers, and solid-state-processing. This book
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is appropriate for the undergraduate and graduate level
courses.

This book offers a full account of thermodynamic
systems in chemical engineering. It provides a solid
understanding of the basic concepts of the laws of
thermodynamics as well as their applications with a
thorough discussion of phase and chemical reaction
equilibria. At the outset the text explains the various key
terms of thermodynamics with suitable examples and
then thoroughly deals with the virial and cubic equations
of state by showing the P-V-T (pressure, molar volume
and temperature) relation of fluids. It elaborates on the
first and second laws of thermodynamics and their
applications with the help of numerous engineering
examples. The text further discusses the concepts of
exergy, standard property changes of chemical
reactions, thermodynamic property relations and
fugacity. The book also includes detailed discussions on
residual and excess properties of mixtures, various
activity coefficient models, local composition models, and
group contribution methods. In addition, the text focuses
on vapour-liquid and other phase equilibrium
calculations, and analyzes chemical reaction equilibria
and adiabatic reaction temperature for systems with
complete and incomplete conversion of reactants. key
Features ? Includes a large number of fully worked-out
examples to help students master the concepts
discussed. ? Provides well-graded problems with
answers at the end of each chapter to test and foster
students’ conceptual understanding of the subject. The
total number of solved examples and end-chapter
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exercises in the book are over 600. ? Contains chapter
summaries that review the major concepts covered. The
book is primarily designed for the undergraduate
students of chemical engineering and its related
disciplines such as petroleum engineering and polymer
engineering. It can also be useful to professionals. The
Solution Manual containing the complete worked-out
solutions to chapter-end exercises and problems is
available for instructors.
This leading text in the field maintains its engaging,
readable style while presenting a broader range of
applications that motivate engineers to learn the core
thermodynamics concepts. Two new coauthors help
update the material and integrate engaging, new
problems. Throughout the chapters, they focus on the
relevance of thermodynamics to modern engineering
problems. Many relevant engineering based situations
are also presented to help engineers model and solve
these problems.
Presents comprehensive coverage of the subject of
thermodynamics from a chemical engineering viewpoint.
This text provides an exposition of the principles of
thermodynamics and details their application to chemical
processes. It contains problems, examples, and
illustrations to help students understand complex
concepts.
Fundamentals of Engineering Thermodynamics by
Moran, Shapiro, Boettner and Bailey continues its
tradition of setting the standard for teaching students
how to be effective problem solvers. Now in its eighth
edition, this market-leading text emphasizes the authors’
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collective teaching expertise as well as the signature
methodologies that have taught entire generations of
engineers worldwide. Integrated throughout the text are
real-world applications that emphasize the relevance of
thermodynamics principles to some of the most critical
problems and issues of today, including a wealth of
coverage of topics related to energy and the
environment, biomedical/bioengineering, and emerging
technologies.
This revised and updated seventh edition continues to
provide the most accessible and readable approach to
the study of all the vital topics and issues associated with
gas dynamic processes. At every stage, the physics
governing the process, its applications and limitations
are discussed in detail. With a strong emphasis on the
basic concepts and problem-solving skills, this text is
suitable for a course on Gas Dynamics/Compressible
Flows/High-speed Aerodynamics at both undergraduate
and postgraduate levels in aerospace engineering,
mechanical engineering, chemical engineering and
applied physics. The elegant and concise style of the
book along with illustrations and worked-out examples
makes it eminently suitable for self-study by students
and also for scientists and engineers working in the field
of gas dynamics in industries and research laboratories.
The computer program to calculate the coordinates of
contoured nozzle, with the method of characteristics, has
been given in C-language. The program listing along with
a sample output is given in the Appendix. NEW TO THE
EDITION • A new chapter on the 'Power of
Compressible Bernoulli Equation’ • Extra chapter-end
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examples in Chapter 5 • Additional exercise problems in
Chapters 5, 6, 7, and 8 KEY FEATURES • Concise
coverage of the thermodynamic concepts to serve as a
revision of the background material • Introduction to
measurements in compressible flows and optical flow
visualization techniques • Introduction to rarefied gas
dynamics and high-temperature gas dynamics •
Solutions Manual for instructors containing the complete
worked-out solutions to chapter-end problems • In-depth
presentation of potential equations for compressible
flows, similarity rule and two-dimensional compressible
flows •Logical and systematic treatment of fundamental
aspects of gas dynamics, waves in the supersonic
regime and gas dynamic processes TARGET
AUDIENCE • BE/B.Tech (Mechanical Engineering,
Aeronautical Engineering) • ME/M.Tech (Thermal
Engineering, Aeronautical Engineering)
Introduction to Chemical Engineering
ThermodynamicsMcGraw-Hill Companies
Now in a Sixth Edition, Fundamentals of Engineering
Thermodynamics maintains its engaging, readable style
while presenting a broader range of applications that
motivate student understanding of core thermodynamics
concepts. This leading text uses many relevant
engineering-based situations to help students model and
solve problems.
A brand new book, FUNDAMENTALS OF CHEMICAL
ENGINEERING THERMODYNAMICS makes the
abstract subject of chemical engineering
thermodynamics more accessible to undergraduate
students. The subject is presented through a problemPage 15/18
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solving inductive (from specific to general) learning
approach, written in a conversational and approachable
manner. Suitable for either a one-semester course or twosemester sequence in the subject, this book covers
thermodynamics in a complete and mathematically
rigorous manner, with an emphasis on solving practical
engineering problems. The approach taken stresses
problem-solving, and draws from best practice
engineering teaching strategies. FUNDAMENTALS OF
CHEMICAL ENGINEERING THERMODYNAMICS uses
examples to frame the importance of the material. Each
topic begins with a motivational example that is
investigated in context to that topic. This framing of the
material is helpful to all readers, particularly to global
learners who require big picture insights, and hands-on
learners who struggle with abstractions. Each worked
example is fully annotated with sketches and comments
on the thought process behind the solved problems.
Common errors are presented and explained. Extensive
margin notes add to the book accessibility as well as
presenting opportunities for investigation. Important
Notice: Media content referenced within the product
description or the product text may not be available in
the ebook version.
The laws of thermodynamics have wide ranging practical
applications in all branches of engineering. This
invaluable textbook covers all the subject matter in a
typical undergraduate course in engineering
thermodynamics, and uses carefully chosen worked
examples and problems to expose students to diverse
applications of thermodynamics. This new edition has
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been revised and updated to include two new chapters
on thermodynamic property relations, and the statistical
interpretation of entropy. Problems with numerical
answers are included at the end of each chapter. As a
guide, instructors can use the examples and problems in
tutorials, quizzes and examinations. Request Inspection
Copy
Focusing on the conversion of biomass into gas or liquid
fuels the book covers physical pre-treatment
technologies, thermal, chemical and biochemical
conversion technologies • Details the latest biomass
characterization techniques • Explains the biochemical
and thermochemical conversion processes • Discusses
the development of integrated biorefineries, which are
similar to petroleum refineries in concept, covering such
topics as reactor configurations and downstream
processing • Describes how to mitigate the
environmental risks when using biomass as fuel •
Includes many problems, small projects, sample
calculations and industrial application examples
A much-needed, up-to-date guide on conventional and
alternative power generation This book goes beyond the
traditional methods of power generation. It introduces the
many recent innovations on the production of electricity
and the way they play a major role in combating global
warming and improving the efficiency of generation. It
contains a strong analytical approach to underpin the
theory of power plants—for those using conventional
fuels, as well as those using renewable fuels—and looks
at the problems from a unique environmental
engineering perspective. The book also includes
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numerous worked examples and case studies to
demonstrate the working principles of these systems.
Conventional and Alternative Power Generation:
Thermodynamics, Mitigation and Sustainability is divided
into 8 chapters that comprehensively cover:
thermodynamic systems; vapor power cycles, gas power
cycles, combustion; control of particulates; carbon
capture and storage; air pollution dispersal; and
renewable energy and power plants. Features an
abundance of worked examples and tutorials Examines
the problems of generating power from an environmental
engineering perspective Includes all of the latest
information, technology, theories, and principles on
power generation Conventional and Alternative Power
Generation: Thermodynamics, Mitigation and
Sustainability is an ideal text for courses on mechanical,
chemical, and electrical engineering.
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